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(54) NITRIDE SEMICONDUCTOR LIGHT EMITTING DIODE 

(57)Abstract: 

PURPOSE: To reduce introduction of crystal defect by 
forming a plurality of growth layers different inn composition 
of light emitting structure containing IH-V compound 
semiconductor containing nitrogen, via buffer layers 
composed of nitrogen and III— V compound semiconductor 
containing group V elements except nitrogen, on a III— V 
compound semiconductor substrate. 

CONSTITUTION: AI0.20Ga0.80N0.92As0.08 as a first buffer 
layers 102 is deposited on a conductive {111} GaAs single 
crystal substrate 101. AI0.30Ga0.70N0.92As0.08 as a second 
layer 103 is deposited and buffer layers are constituted. 
When the crystal substrate is set as the reference, the 
crystal mismatch (A) of the first and the second AIGaNAs 
layers is nearly equal to 0. The forbidden bandwidth is 
increased stepwise by about 0.3eV. Since A of the first and 
the second layer is set nearly equal to 0, the introduction of 
crystal defect into the light emitting structure on the buffer 
layer can be reduced. 
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fcbtM^IILT^i\ — SWeBttGXK^IB 
«B«r^UT5yt«JiS:SB*-ar, ««tS«©K«ffl 
©iS«B±t;:*B*iftttfc*c£KJ:'K M<b%¥«* 

[0 0 3 1 1 ^ffiBroe^^n^T-^nif, pBcDJf. 

mnzmvtz. pjg©a«BT?*ntf. nfl?©^*^ 

fct&W*-*. cttte«fc "9, ««B»fl»©— »«#(;: p 
nfl^*Jg«-r*. ttftttfltt?p nS^lIi****)^ 
SPKfftttT^ftl^G a N^A 1 G a N^©fi£*©*§»B 
10 KJfeoTte, A#*l J: 0«*&$ ft*i&fFmSKt±Sc.&JE 

Je^fco^^ftff «3&fc3fc#J;:t£3R S * -& tc til t> 
n ftflMiaStfc: ft 

iz&zim^bWLk-rZo zmwm&m 5 k«scwk* 
•a. 

[00321 «d£»a j f>'f^vaAffi«p«:iijffl-rntf, 

izm <0 p ff^^^SW(--R^ i: ft 0 , n T&v>W®m<r> 

30 rt»pjg*s-r*««**jgfiS*n*. p®<bsnte«f£ 
*. png^sp(c{±, mftm%iw®mizi±%LkLts;^tz 

i&f^a^ttilUHl^ffi^-r^. IP*., p n^tiftfF 
[0 0 3 3 1 pJgo«8«B-ei±, PJB++- 'JT$r?i<«-r 

*^i0^nfc«Mi-5-<O^B© p BWffimtcormz p n 

[0 0 3 4 1 III-V®Kb^l*^<*ICp^Ji6 

U 'J-JA (Be), T^i'-Ji (Mg) N SiS (Z 
n) , A K5. (C d) ^>?K« (Hg) ft 4f 
SJtlc. nJg^*E«jKttBlvaOTB©aB (Si) , y 
/Uv^^A (Ge),S (Sn) ifc, mvi 

50 wocmomn (s) . -tuv (s e ) , t^'jw (t 
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[0035] mwm<o-&imizwi%m&&!£w*p 

fc & izm » & $mnm<DBi%mm t mxm t-tz><D&& 
i\, tm&mwtp nm^mma, mmmmzm 

"To ( l 0 9) tl±, 5l7"c*Jtro*Bffl>JtciStt 

^*{=jgffisn*. «tts*>n*»ie r^fcj) «e ( i 

1 0) 

[0 0 3 6] 9&m&*z<o&&&x&^Bmtzm<!> 
flag * a-r ¥tytmm co-mmimitm$i * ss» * -y-c 

[0 0 3 7] 3S^»*&<03^CiA#*li©*fcS> 

f\ 5yts**<«« t -r * tmoatibwflfr s n 

*5E3t©iRiR{i, MMSIKT'? y ^ (Brag 
g) ®WJI*©S«i:R«flBK563t«:KSt-i-*fci«)(0* 

[0 0 3 8] 

[fFffl] aBSt©*V«OT3RS:$t MI-VKfb^M¥« 
[0 0 3 9] 

[Hife^J] 

(H*fe0>J 1 ) H 6 HfcfcJSUHKfcfc* L E Dro¥B^5t0 
H 7 t±IH 6 tcjjrf ®J£A- A' iz-<Q-?tzmW<0 
«5CH-e**. S« ( 1 0 1 ) Kl±S K-r©nJg»« 



(7) 8 - 2 3 6 8 1 0 

12 

ttWG a PigfHl (tfrp^ft- 5 . 4 4 9 5 A) 
fc. »«*SJ1 (10 1) ©ISffitt {10 0} <h L/c 
S« (10 1) Wff$t±^3 5 0 umt-*ofc„ 
[0 0 4 0] S* (101) ^M±(C(±tS^S^ 5 . 
4 3 9 0 A«c*B^-f& S i £ K— bTV TXfcnJgoJA 1 
No.o.Po. 99 g*^-OiS*g (10 2) £LTit*SL 

fc„ mmum o . 1 « m r*s, o fc. * + y rmmim 1 

x 1 IC'cm-'iLfc. Wfi (1 0 1) 5rS^i:Lfcm 
-<DMWm (10 2) 0>*&?*fi£KAM:, *5t*(Cfe 

io ftoit ( i ) iuo-o. i g^^T-^o/i. 

[0 0 4 l ] 3l-ro*gijjf (102) ±k«u tS^SiS 
#5. 2 2 7 3 Atc^-f^S i £ K-tV^LfcnJg 
<75A 1 No. o. Po. 80 B£M?— (Ommm (10 3) tLX 

mmLfz 0 mmimo. i«mtu:. *+yr«isei 

$51X10 ''cm-'i Lfc„ Sil— roSSjJl (10 2)* 
®*Si (10 3) 0>Al±*£«ti©SC 

( 1 ) IC^O-3. 9 96£fcofc. Sfi(10 
1 ) £S*t£ Lfc^^Wlg'ffig (10 3) ©All- 4 . 
1 

20 [0 0 4 2] ^2 ©iSiSjB (10 3) ±(d(±, tg^SEgt 
*<5. 1 8 0 2 Al^l^-r-SS i * K-f V^LfcA 1 
No. laPcesI^^HWHI (10 4) i: LTitfSL 
fc„ mmtm 0 . l«mi L/i„ * +• U TjiSti^ i x 
1 0 l8 cra- 3 i: Lfc. ^-co^ffig (10 3) SrS^i: 
LfcSSHWiUffiB ( 1 0 4) ©A(i-0. 8 0%T*fe^ 

^ 0 is ( i o i ) Ltz^commm ( 1 0 

4 ) <troA(±- 4 . 9%T?&ofc. 
[0 0 4 3] mE.<DMffim (10 4) _btdt±, ng©A 
1 No. 20P0. sofr&fc* TSP^^-y KB ( 1 0 5) 4rift 
30 «Lfc 0 CC0Tg|5^7-y KB (10 5) ^MffCi^O. 
2umt\ + t l J7Hl±7xl0 17 cm- a iLfc. Z 
tilz£ y) N JREOfSffiB (10 4) tTSP^ 9 v KB 
(10 5) tl^fDtl^^Mf^ctt/i^ L*> 
ivfttfcNt NJ6(^0!>J|IVttoSRf:$ti«A^&«: 
^ Sfffl^7.yfSAli-3. 6 3%i:4ofc. IP 

I ( (102) ~ (1 04) ) SrSfflticilctO, 

«B±tciiS-r-l»§l7t«JtO-gp*/^-rTg|5^7-y KB 
40 -to A 3 4 . 8%W^I 1 / 1 0 K{£8$L 

[0 0 4 4 ] nJg©TSP^7-y KB ( 1 0 5 ) W±(C 
t±, pfgOGao. as I no. osNo. 88 Po. 12 

o 6) t LxmmLtz 0 mmito. umtu+t'j 

7mm±2 x 1 0 17 cnr 3 *: L/c 0 pJg^S ( 1 0 
6) <D±lz(,±^ p&<D±&9*7v KB ( 1 0 7) 
tz 0 ±&9*7y Kg ( 1 0 7) (ipff^OA 1 o.osGa 
o.9 5 NBt«L^ 0 J^Ht±3$0. UmT\ + t 'J7 
®Jg(i4 x 1 0 ,7 cm- 3 af: a ±IBLfcT^^7«y K 

50 §(105), mytm (106) at/±»^ 9 ^ Kg 
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(107) <d 3fs& bnxm&tmi&Ltz. 

[0 0 4 51 ±SP^7-y Kg ( 1 0 7) ±iZitS i K — 
:/<0nJBGaNfr<E>&.53>*? Kg ( 1 0 8) *mi 
tz. 

[0 0 4 61 mmm (d02)-(io4)), ?7 

•yKI ( (1 0 5)M(1 0 7) ) StffgTtg ( 1 0 
6) t±:£TSfiE7jitMOC VDSfiSJtfc. 
Sl2 6 9 OtfcK^Lfc. *Sg%0)J-?(injg«>j|§CJl 
((102)~(104)) ZmztS i * K-f>r 

[0047] Sffi (101) ©«®Mt>*lC3 > ? ? Kg 
(10 8) ±(Ct±. £*A77lI@ (109) Xt/ma* 

ffi ( i i o ) *h'jv y << -mm* 

[0 0 4 8] COt»UUTf(|fcLED«>1*tt*eS¥W 

a, sin^sf tig^e^sa^ i o 7 c m- 2 *mz.<&T 

Ltz, Jt«£L-fc, WSgtifi*. 4 4 9 5 Af*5 

{loo} g a pm^ B ±iz^(Dm^mmmm^titz 

G a NlllT-li, (EfiH&Ktf 1 0 '°~ 1 0 ,2 c m- 2 mJ 

'<ktg-&x'&-,tz. *.s&*izi3&Ltt (i) tio* 

fcEtcHttS^tt-S, {10 0} GaPII?:I$tnGa 
NroAliifo- 4 1 . 6%T-&-5>. 

[0 0 4 9] f#£ftfcLEDA^t±^k&fi£,#Jl 0 0 
0 0Ai-r*5S3t*»fc. 563tBaKH, fl£3fc©LED© 

1. 7fg~2^tc|n)±U/i Q H^lSimgS* 2 OmAt L 

tzm<omy5&imE.e>¥i%mim%;mv> 1 . 9vkwl., 
&n, se*0ijr-{±)ii*(fiifliEtfii*w<s^ic 

U *3l*fe^tc^« LED T-ti. |W) L* < aftjEffitttttt 
0. 0 8 VK3Jc#i*ftfc. ^tc. fi^W-fc^Tti, £ 

->>) w&<&<»m&.om 6 5%©^ 

*aM**?*4lkffl*t#4-CL E D *=e—)V K Lfcft. Hfife 

ttzO 1 0 0 0«FHtcM-5*tt^L^aS(^l>rt)^S 
B$M*M 0 0 0B#P^^jaL^^tC*.oTC±, MUWfg 

^Jt±tit3R«(cJ±gjLT^2 0%*SHiii:ftofc. 



(8) *f PwW 8 - 2 3 6 8 1 0 
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[0 0 5 01 cmmm2) miaxmi 
*led (DW-wRummmizm * ^-r . z n k -y<o P 

fl?T% te^£!&£ 5. 4 4 9 5A£-f-S> { 1 0 0} -G 

a puMsnas (ion ±ic* * 'j raaww 1 x 1 

0 iB cm- a (DpB(DA i N x Pi-x mfr^tizmmm 

(111) feiULfc. *V^*©*»«JtxC±«S 

don (ogmrnt o . i st Ltz. x nmmm ( 1 

1 i ) oMitiio. o 5 ttezmizmwm ( 1 1 
i ) <ommi5mzmmmzmut<-&tz. mmm ( 1 1 

10 DOlVttfiO. 3 izmi: Lfc. iPt>, 3S1R ( 1 0 
1 ) SI® «fc 0««g (111) ©ffiiJP# 0 . 3 x/mKH 
«IHJte*VfflOT*0>«l£Jtx«:O. 15 J: 9 0. 051^ 
m'pis-tttz. intJ:i), B2CSti:Ht!lC, ? v v 
HgKWL*r^jfc»«*:*<J 0 . 4 e Vg^i < 

[0 0 5 1 ] ±IB©«J5!cJ±to£)gE5r^/i^*Ci:(c{# 
IV tt?£ftt±*«&J:0>A 1 No. .sPo.ssglcfflS^- 
•S 5. 1 0 9 6 AA^WI^f *It LfcA 1 No.os 
Po. osJB^ffl^-r -5 5 . 3 4 4 9 A^tM$tfc„ ft 
20 o T„ G a PJtMS.H*« (10 1) LfcStful 
±<0*§Sjg (111) W Atiit ( 1 ) K«fc 0 - 6 . 24 

mmm ( 1 1 1 ) ©tsitii, a«±- 

1 . 9 2%£&o/= 0 

[0 0 5 2 ] Jgffig (111) liMOC VD*£(c«fc 0 7 

<r > (PH 3 ) fcttfflL-fc. A 1 Nx P,-x *S«g ( 1 
1 1) ©PtNWffiRgltfiPHa iNH 3 ©MOCVD 

i&mRfc:^<D^ttm*mmmz^^z tic* nm. 

30 [0 0 5 3] ffij£*X<fc* ( 1 1 1 ) «r/TL 
lll-VBl<b^«l*jlW*^e.'a:*Tat?-9-y Kg 
(10 5), H3tg (106) Rt>'±gP^ 7 'v Kg ( 1 

0 7) ©3g£«Xii«U $>Vn^-rajg£«j££* 
•T.5.|l7 l d;ffijt ; £riai7fc„ Tffl5^7>y Kg ( 1 0 5 ) it 

5 . 4 5 9 9 kCD&Timtm 2 . 4 1 e VffllSilt 
^ipg^rW-f •Spfl^roA 1 o.soG ao. 2 oP^btt^L./c. 
^ffli^O. 1 «mi L. UT«at±^)8 x 1 0 17 

ittzmmm ( 1 1 1 ) ©msstTSP^^-y Kg < 1 o 

40 5 ) tro. iStfig (111) *Smt LtzAlt- 2 . 1 

1 %tt£-3tz 0 ttz, ^mmr'com±^m<o^mm±m. 

imo. 4 e V fc&ofc. ^Ttg ( 1 0 6 ) t±. nJBOT 
Gao. 9s I no. osNo. 95A s o. osfr'pML/:. fl7feg 
( 1 0 6 ) ommiitt) 0 . 3itmtU *tv7iSli 
$52X10 ,7 cm- 3 i Ltz. ±gp^7-y Kg ( 1 0 7 ) 
t±. SMff^r^) 0 . 5«mit-5nfroGaNo.»As 
o. lo frt>mi&Ltz. ±«9?y Kg ( 1 0 7) ±(cti> 

mmmm ( 1 o 9 ) $rt9:ttfc. mood ©a®{n 
tct±. ai73«@ (no) i<t« r^^j wm*T&$L 

50 LED*««Lfc. 
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[0 0 5 4 ] LEDi^li, >*"D&g£ift6 9 0 0 At 

-r*m&*n*.<om?t&Wz. mmm ( (i 09) m 

(110)) Wl:2 OmAOftfFfflgiiSrgSJiLfcfSoHB 
/j|S]S/B±i& 1 . 7-1. 8V-e*>ofc„ — GaN 
a^fc£*£»B£WU ©SfiiiaftBL&tf 
«™S**rf<5St*0)LED-l»ttifc2. 0-2. 2V 
X&^tz. SfIV^5tfilt LTMSgro^£^ifGaN(c<fc 

« fc to t si vmcom$u±mizm<t&5-*. zztttx-z 

#U &ttZtl&ffi!$.tt£^X^Z>z\tlz$.izmmLX^ 
[0 0 5 51 ifc, *||*0fl©LED©38*£8lSUu fi£ 

**{t*^W±ffl©ijK*v/«l!B-??W±a. 2 0 mA© 

ft^*8K * ss? ^>4ttt l tit l £ a< e> ni&nm.mmT 

(i- 2 0t*^+ 8 Ot<oi5HT?roffl5l*»OJiL. a 

Si± 8 0 96(=fiWL^. *mmmt'&3&mx-i*^ mmm 
row, *nife#ij-e»fcLEDt±fij«B*Yta. a«w*&^ 

£5 0 0 «fW*«Sa-r4lcM-SIHI(lf63l6»KCiatS— S 
K«»Lfc. — St*«OLEDC*oTtt, B#raW 
tt«ili:*K»3lt3S*W«*«TL, 5 0 0^|l{|ig»» 
tcfco-cc±^l^$|g(iMilmj©^j 1/2CO0. 6 
7-y h (mW) icigffiTL/i. {f !if]4MI&t-Ktt-S*3l 

[0 0 5 6] Omm 3 ) H*fe#J 3©LE Dtf>ST®£«l 
iCWl-01 0(C/r>-r„ Zn K-7'ropJfcT-te^5£i&£ 
5 . 4 4 5 9 Ait* {1 0 0} - G a PI|M8B«*LL 
(-pJKGaNo.osPo. 9S SSri^«S (111) tLxm 
SLf:. ^JPliO. 3 ami Lfc * +■ >) TjtJgfi^J 7 
x 1 0 "cm- 3 i Ltz. G a PUM&H LfcUSi 

b ( i i i ) ti«t©Ai±*3S:+oa ( i ) fr*>- 
2 . i %tt£-?tz. mmm din ©««>*7». n 

ffiB ( 1 1 1 ) »^®(c— h UvX h*t3f4«r 

ifc*ufc. a#wi (109) omttmAo 

m ( 1 0 9) ^ilSt^fSrofi^ilLT^fcUv 
ill (111) 0>*®*:»ia 3 -*/!:. 



(9) !ftM¥ 8 - 2 3 6 8 1 0 
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[0057] ®iht<-&tz$kWfrt>p&<Dmffim ( 1 1 

1 ) nJKT*BHjt<c*««»Sr 2 8 £-f<SJi 

I(Si) tv&SALfc. aAB#OiDilJi^;U*- 
-til 5 OKeVilfc. K-XS(±2x 1 0 13 cm" 2 

tvtz. z.<T>4*ym\^&<owmm (i 1 i) o^i® 
ztitzm&wmxtttzmizjtm&MGzittz. cn<t 

fcfS* (112) fcJ&SLfc. irntCfcO. IgffiB ( 1 
10 11) <ort»(i*e»tt©fB««rW-r*««»«:»fc. 

[0058] ffietf£«« (112) 

(111) ±izlt^ TSP^7-y KB (105), SfcftB 
(10 6) &l>*±SI5?7-y KB (107) ^Wl^Jtiffi 
U ^^^^nS^Sr^-rilEJtWaSrlfttJfc. BP 
*>, &ft4*&ti£tiit£a (10 1) to>tifr*&£BLZ 

maLtzmmm±izm^.Ltz„ TSB?7-y kb ( i o 

5) tipJB©GaPfr&«JSLfc. BWtiWO. 5 urn 

7 y kb (105) tmmm din t^mcommm 

20 (ill) £S!££L/-cAt±--2. l%£ft^>fc. * 
fc, mmm ( l l l ) i:T§P? 7 7Kg (1 0 5) to 
Mltm<a<Dm± 0 . 6 e V t ft o fc. n &<D GaN5:I 
«BiLfe*&te±, TSB?7y KB ( 1 0 5) t©g 
±^mim 1 . 6eVt44fci6, *jl*fe0>]©i^®B* 
ffJfflLfc^fDff^tli, 1 . 0 e VS. PfMro 

-mzowpwbtzbistitzz.tttiz,, mm d o 

6) (±, pifflGaNo.o8Po.9 2 iGaN)iSMl 
fc. SbfcB ( 1 0 6 ) (Ommim 0 . UratU4t 
'JT«*lii^ 1 . 2x10 l7 cm- 3 i Lfc. ±SP^7-y 

30 KB (10 7) (iSiSI (Si) trjftbD Ltz nB(OG a N 

[0 0 5 9] mt>titzLEDlzMl5ftlz2 0 mA©K»fF 

&ft*^j8 2 7 o k£-t%fctmi&<oftitzmtz. mis 

ftniZt,*¥-i%mtLX2. 5V-e*of:. —7^. GaN 
Rt/««!««**t «aat4:|S|fll©L E DT?t4#*> 3 . 5 

-3. svciifc. c©ie^i^«jiosiS{ia5v»OT 

C 7 7 y KB t ©*a©W* S *i-6««i <t 

EDrofSTt&Jgti. ^W(cJ±geLT|<?5 5%<D[S|±*< 

B»€.nfc. cro^yt^sro55c#t±. mwmfH<D-®m 
mzmftmmotfiM * pas-t * * t> itmm * is » 

50 &-tzztiz&^x^ Afinm&mmznzffl&aMo 



(10) 



&ffl¥ 8-236810 



17 

0 m A roKjfFSsK £ Ht^*^ L T Ji« L # £ m 

^r-<7)^sjKi±+ 6 o t: t u *a*fiiKt± 8 o 

^mJMmrHi, MMffltefrb 1 0 0 OttMffiB 
KHMSfe^HU wS3W^3t^(cJttt L T 5 6 
fS7t3fiK©(£~R±, mWifo(0 9 5 L E Die 10 

-PtNTlS«>£n&a^fc„ — ?j, GaN*giffitt« 

^Fiaw^Siiiftic^siiK^aff^TL, 5 o o 
mmmMmzts^rim^sntwmti^m \/i<r> 

0. 5 2 5 U 7-y h (mW) KffiTU 1 0 0 0B#^ 
il&KCi. gicO. 4 4mWCiSTLfc. *H*fe0ijOTL 
E D T-(±, 3E3t?ftK(iSaBk^lHHc« L XJhZfoft&Zm 

[0 0 6 0] 

BDIi, III-VJ5Kb^«J¥»{*»«±lcJBfi!c-r*a« 

t5l5t«ii^t9:ttt>nr^^fe«), 30 
(b) tm{sm&.a>fa± 

( c ) H3t*i§ t com^m St £(£T 

(d) ftfFSa»5l7 l e«^^ro^W^K;g( 
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( 1 ) fgft&Jgrott * 

( 2 ) H^(S]«/EO{£-M 

(3) *?ftfFlc»tt*«IStt«)|Sj± 

mm<omwmm 

[0 1] tK*©*feLED©Brffi«iC0-C**. 

[0 3] «CM®AS(cffi&ffitil«&Ktt«i^<z>»rB 

[0 4] LED«rffi«jS-a-*f=«)©ftfFS8itWg£l«Si 

[0 5] i^jgm«««r«tBSP , gtctS:(tfc»^W«jfP«gSi 
toeit®cottffl?r^-r^iC0T-S> -S. 

[0 6 ] mmm 1 u:#>*5* l e Dco^mm^mx'$>s 0 

[0 7] i6lwTtLEDO«HA-A' KJ9oteBrB 
O^5t0r-*^.. 

[0 8 1 nmm 2 l e Dro¥®m^:0-r-fe^ <> 

[0 9] H8l^-rLED©«a«B-B' dfcJofcKH 
glit0-e<&-&. 
[010] lUfe^iJ 3 tc&fr* L E D©»r®«5C0r-* 

(10 1) 

%-oxsmm 



(10 2) 
(10 3) 
(10 4) 
(10 5) 
(10 6) 
(10 7) 
(10 8) 
(10 9) 
(110) 
(111) 
(112) 
(113) 



thtimm 
mmm 



v KJi 



[0 6] 



[0 7] 



(10 8) 



(10 9 




(10 0) 



A * 



(10 8) 



(10 8 5 
(107) 

(10 6) 
(10 8) 



C 1 0 1 ) 



C 1 O 8) 



(108) 
(10 4) 

c 1 0 a) 



(11) 



nmW-S- 2 3 6 8 1 0 



(107)' 
CI OB) 



C 1 O 8 ) 



amnm 



(10 8) 



fTT77fm_ 



C 1 0 8) 



C 1 1 0) 



C 1 1 1 ) 



(ion 



T 



[112] 



(102) ; C103) ; (106) ; (106) 



m 

± 

H 




[IH3] 



[04] 



(108) 
(10 7) 

(10 6) 
C 1 0 3) 
(10 2) 



C 1 0 1 ) 



C 1 0 8 ) 

)-(lli) 
— CI 12) 

^CllO) 



(10 8) 




(10 8) 



Kv (107) 
/v ll05) 

/x/ (iii) 



(110) 



[05] 



[HI8] 




/ / jiu \V 

s j ? ft * \ 



/ V A \ -• 



/ i ! \ 



< l o i ) 



/v U0T) 

A/' 105 ' 
/X/< 1 1 1 > 



(112) 



/X/ 



(110) 



(107) 



(108) 




(10 8 



BEST AVAILAFM E COf» v 



(12) 



WW 8 - 2 3 6 8 1 0 



[H9] 



1 0] 



(10 7) 



(106) 































~ (10 1) 



(108) 



(106) 



(111) 



C 1 0 7) 



(106)' 

Ci 03)' 
C J 0 2>' 



C 1 1 O) 



(101) 



(10 8) 



( I O 8) 



(112) 



)-(iin 



C l i o) 



